A bacterial strain, designated Ch-32 T , was isolated from the phyllosphere of Castanea sativa in Spain. Phylogenetic analysis based on 16S rRNA gene sequences placed the isolate in the genus Paenibacillus within the same subgroup as Paenibacillus xinjiangensis and Paenibacillus glycanilyticus, with similarities of 96.3 and 96.8 %, respectively. DNA-DNA hybridization values for strain T with these two species were lower than 20 %. The novel isolate was a Gramvariable, motile, sporulating rod. It produced catalase and oxidase and hydrolysed cellulose, gelatin and aesculin. Acetoin and urease production, nitrate reduction and starch hydrolysis were negative. Growth was supported by many carbohydrates and organic acids as carbon sources. MK-7 was the only menaquinone detected and anteiso-C 15 : 0 , iso-C 16 : 0 and C 16 : 0 were the major fatty acids. The DNA G+C content was 46 mol%. Phylogenetic, DNA relatedness and phenotypic analyses showed that strain Ch-32 T should be classified as a novel species of the genus Paenibacillus, for which the name Paenibacillus castaneae sp. nov. is proposed; the type strain is Ch-32 T (5CECT 7279 T 5DSM 19417 T ).
, was isolated from the phyllosphere of Castanea sativa in Spain. Phylogenetic analysis based on 16S rRNA gene sequences placed the isolate in the genus Paenibacillus within the same subgroup as Paenibacillus xinjiangensis and Paenibacillus glycanilyticus, with similarities of 96.3 and 96.8 %, respectively. DNA-DNA hybridization values for strain T with these two species were lower than 20 %. The novel isolate was a Gramvariable, motile, sporulating rod. It produced catalase and oxidase and hydrolysed cellulose, gelatin and aesculin. Acetoin and urease production, nitrate reduction and starch hydrolysis were negative. Growth was supported by many carbohydrates and organic acids as carbon sources. MK-7 was the only menaquinone detected and anteiso-C 15 : 0 , iso-C 16 : 0 and C 16 : 0 were the major fatty acids. The DNA G+C content was 46 mol%. Phylogenetic, DNA relatedness and phenotypic analyses showed that strain Ch-32 T should be classified as a novel species of the genus Paenibacillus, for which the name Paenibacillus castaneae sp. nov. is proposed; the type strain is Ch-32 T (5CECT 7279 T 5DSM 19417 T ).
The sweet chestnut (Castanea sativa Miller) has been cultivated systematically throughout Europe since the Middle Ages (Conedera et al., 2004) and covers large areas in the Mediterranean basin and the UK, being used for both nut and wood production (Fernández-Ló pez & Alía, 2003) . The leaves of the sweet chestnut remain on the tree for some time after drying and this stage may be considered to be the first step in degradation processes in which polymer-degrading bacteria are involved. In the case of the phyllosphere of palm tree bracts, several of these bacteria have been found (Rivas et al., 2007) , mostly belonging to the genus Paenibacillus, e.g. Paenibacillus phyllosphaerae and Paenibacillus cellulosilyticus (Rivas et al., 2005 (Rivas et al., , 2006 . In this study, a bacterial strain, Ch-32 T , was isolated from the phyllosphere of Castanea sativa growing in the Sierra de Francia (Salamanca, Spain) and, based on genotypic and phenotypic characterization, it should be classified as a novel species of the genus Paenibacillus.
Strain Ch-32
T was isolated as follows. Chestnut leaves were immersed in 50 ml pre-chilled buffer (0.1 M potassium phosphate, pH 7.0; 0.1 % peptone) and sonicated for 10 min in an ultrasonic bath; samples (0.1 ml) were then plated on tryptic soy agar medium containing cycloheximide (0.15 mg ml 21 ) and incubated at 30 u C. The isolate was subcultured through two rounds of single-colony purification and subsequently stored at 270 u C in 15 % glycerol. On nutrient agar, colonies of strain Ch-32 T were yellow, round, smooth and convex with approximate diameters of 1-3 mm.
Strain T was grown in nutrient agar for 48 h at 22 u C to check for motility by phase-contrast microscopy using the hanging drop method. Gram staining was carried out by the procedure described by Doetsch (1981) after 24 h incubation at 30 u C. The flagellation type was determined by electron microscopy after 48 h incubation of strain Ch-32 T in nutrient agar at 22 uC as described previously (Rivas et al., 2005) . Strain Ch-32 T was Gram-variable and motile by means of polar and subpolar flagella. Ellipsoidal subterminal spores were formed in swollen sporangia.
The 16S rRNA gene of strain Ch-32 T was analysed as described by Rivas et al. (2007) . The sequence obtained was compared with those from GenBank using the programs BLASTN (Altschul et al., 1990) and EZTAXON (Chun et al., 2007) . Sequences were aligned using CLUSTAL_X software (Thompson et al., 1997) . Distances were calculated according to Kimura's two-parameter method (Kimura, 1980) . The phylogenetic tree was inferred using the neighbour-joining method (Saitou & Nei, 1987) . Bootstrap analysis was based on 1000 resamplings. The MEGA2.1 software package (Kumar et al., 2001 ) was used for all analyses. The resulting neighbour-joining tree based on 16S rRNA gene sequences is shown in Fig. 1 For base composition analysis, DNA was prepared according to Chun & Goodfellow (1995) . The DNA G+C content of strain Ch-32 T was 46.0 mol%, determined using the thermal denaturation method (Mandel & Marmur, 1968) . DNA-DNA hybridization was performed by using the method of Ezaki et al. (1989) following the recommendations of Willems et al. (2001) . DNA-DNA relatedness values for strain Ch-32 T with P. glycanilyticus IFO 16618
T and P. xinjiangensis DSM 16970 T were lower than 20 %; this suggested that the isolate was not closely related to known species according to the current species concept (Wayne et al., 1987) .
Chemotaxonomic analyses were carried out by the Identification Service of the DSMZ (Braunschweig, Germany). Respiratory quinones were analysed as described by Tindall (1990) and cellular fatty acids were analysed according to the instructions of the Microbial Identification System (MIDI; Microbial ID). The menaquinone MK-7 was the only major respiratory quinone detected in strain Ch-32 T . The fatty acid profile comprised anteiso-C 15 : 0 (65.17 %), C 16 : 0 (9.53 %), iso-C 16 : 0 (8.67 %), iso-C 15 : 0 (5.42 %), anteiso-C 17 : 0 (4.20 %), iso-C 14 : 0 (2.10 %), C 15 : 0 (1.92 %), C 14 : 0 (1.55 %) and iso-C 17 : 0 (1.45 %). The fatty acid profile of strain Ch-32 T differed from those of the phylogenetically related species P. glycanilyticus IFO 16618 T in the proportions of both anteiso-C 15 : 0 and iso-C 16 : 0 and it differed from that of P. xinjiangensis DSM 16970
T in the proportion of anteiso-C 15 : 0 (Table 1) .
Phenotypic characterization was performed according to standard methods described by Claus & Berkeley (1986) and Logan & Berkeley (1984) and by using the API 50CH (with CHB/E medium), API 20NE and API 20E systems (bioMérieux) according to the manufacturer's instructions. Anaerobic growth was tested in fluid tetrathionate medium (Sigma). Acetoin production, the ability to grow in 2, 5 and 7 % NaCl, nitrate reduction and phenylalanine deaminase, catalase, caseinase and oxidase activities were analysed as described by Claus & Berkeley (1986) . Acid production from glucose, xylose, mannitol and L-arabinose, and gas from glucose were analysed in liquid medium as described by Claus & Berkeley (1986) . Amylases and cellulases were analysed as described previously (Rivas et al. 2003) . Growth was determined in temperatures ranging from 4 to 45 u C in YED medium (0.5 % yeast extract, 0.7 % glucose and 2 % agar). Growth at pH 5.7 and 6.8 was tested as described by outgroup. The significance of each branch is indicated by a bootstrap value calculated for 1000 subsets. Bar, 2 nt substitution per 100 nt. Claus & Berkeley (1986) . Growth at pH 7-8 was tested in YED medium containing 100 mM Na 2 HPO 4 /NaH 2 PO 4 and growth at pH 9 and 10 was tested in the same medium containing 100 mM NaHCO 3 /Na 2 CO 3 . Results are given in the species description below. Strain Ch-32 T could be differentiated from the closely related species P. glycanilyticus by growth at 40 u C, gelatin and starch hydrolysis, and assimilation of fructose, N-acetylglucosamine, adipate and phenylacetate as carbon sources, and from P. xinjiangensis by its ability to grow at pH 5.7, acetoin production, gelatin hydrolysis, and assimilation of fructose, mannitol, adipate and phenylacetate as carbon sources (Table 2) .
Therefore, strain Ch-32 T can be differentiated genotypically and phenotypically from previously described species and it is proposed that it should be classified as a novel species, Paenibacillus castaneae sp. nov.
Description of Paenibacillus castaneae sp. nov.
Paenibacillus castaneae (cas.ta.ne9ae. L. gen. n. castaneae of a chestnut tree). 3 P. xinjiangensis (Lim et al., 2006) ; 4, P. alkaliterrae (Yoon et al., 2005) ; 5, P. agarexedens [Uetanabaro et al. (2003) and Yoon et al. (2005) for the type strain]; 6, P. agaridevorans [Uetanabaro et al. (2003) and Yoon et al. (2005) for the type strain]. +, Positive reaction; 2, negative reaction; W, weakly positive reaction; ND, not determined; V, variable reaction. Data in parentheses are for type strains (Yoon et al., 2005) . All species are negative for anaerobic growth and nitrate reduction. 
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WD ND *Oxidase was reported as negative by Yoon et al. (2005) . DData from this study. dNegative in flooding with Lugol's iodine solution.
